Abstract -This article aims to develop the environmental awareness measurement instruments through Education for Sustainable Development among secondary school student in Malaysia. Confirmatory Factor Analysis (CFA) were used to test the validity and reliability of the instrument. A total of 1,180 Form 4 students were involved in this research. A stratified sampling technique was selected to determine the location of schools in urban and rural areas while the selection of respondents using a simple random sampling technique. Feedback was attained by using a questionnaire with a five-point Likert scale. Data were analysed descriptively for reliability (Cronbach's alpha values) and Exploratory Factor Analysis (EFA) was done after the data were obtained for deleting unnecessary items. The overall data were analysed using Confirmatory Factor Analysis (CFA) for items grouping. The results showed that there was a relationship between knowledge contruct with attitudes, practices, values, and behaviour. The reliability value obtained was more than 0.70. The study implies that the instrument produced could become an important tool in assessing environmental awareness through ESD practices among secondary school students in Malaysia.
I. Introduction
Society and the environment are interrelated. However, humans rampantly exploit the environment to improve their quality of life, and, in doing so, interrupt the natural balance, ultimately triggering all sorts of serious environmental problems (Gulgun The growing number of environmental disasters each day has raised awareness of the importance of preserving and conserving the environment (Darryn, Hartmut, & Karyn, 2013; Jennifer, Waliczek, & Zajicek, 1999) . Aspects of sustainable development were first highlighted in 1987 by the Brundtland Report (World Commission on Environment and Development, 1987) , to ensure that the present development will not affect the environmental capability for future generations. The emphasis on environmental care are required to create an environmentally literate society. People need to be exposed on the impact of pollution to all living beings in order to promote environmental awareness (Haliza, 2010; Kimani, 2007) . Society should protect and preserve the environment by increasing the level of awareness, especially among students, which are an important asset in the continuing effort to preserve the environment (Babita, 2015) . The importance of instilling awareness in the context of education for sustainable development (ESD) needs to be emphasised, as students play a role in creating a sustainable environment (Hanifah, Shaharuddin, Mohamad Suhaily Yusry, & Noraziah, 2014).
The ESD approach been seen as one of the effective strategies for increasing the level of environmental awareness and instilling natural feelings among students and the community (Hacer, 2009 ). ESD has the potential to produce a new environmentally literate generation in term of knowledge, attitudes, values, practices and skills (Pedro, Mercedes, & AlvarezSuarez, 2015) . Most countries have accepted the concept of sustainable schools as a policy objective and the principles of ESD have implemented through programmes such as in Australia (Sustainable School (AuSSI)), New Zealand (Enviroschools), Sweden (Schools Award), China (Green Schools Project) and United Kingdom (Eco School) (Kalaitzidis, 2012) . In Malaysia, ESD become a cross-curricular subject that have been applied to many subject for the purpose of fostering a love to the environment. The establishment of the Sustainable School Environmental Award (SLAAS) is also one of the approach used in Malaysia to integrate sustainability into every aspect of life in terms of water consumption and electricity saving (Hanifah, Mohamad Suhaily Yusri, & Shaharudin, 2012) . improve people's attitudes towards the environment (Mohammad Ohid, Md Abu, & Taj, 2013). The teacher's role is also very important in providing knowledge to students in order to change the future of the environment by becoming more sustainable (Neil, Tamar, Kathy, & Julie, 2007) . Therefore, ESD is the most influential medium in achieving the objectives of sustainable development and raising the awareness in dealing with environmental issues. Thus, development of suitable instruments is seen as a requirement for assessing environmental awareness in the context of ESD especially among students in Malaysia.
Knowledge, Attitude, Value, Practice and Skills
Create Environmental Literacy
Application of knowledge, attitudes, values, practices, and skills are seen as key components that help create an environmentally literate generation. Therefore, this study takes into account the variables of knowledge, attitudes, values, practices, and skills to assess the environmental awareness among secondaryschool students. There are several theories and models used as a base in the selection of the variables in this study. The theory of reasoned action (TRA), introduced by Ajzen and Fishbein (1975) , which is a general theory for predicting behaviour. This theory states that behaviour can be predicted by the intention to act, where the intent is determined by the attitude towards the behaviour and subjective norms. This theory also explains that the intention has to be encouraged by a good attitude in order to encourage positive behaviour. Thus, one's intention is very important in influencing behaviour ( Figure 1 ).
Figure1
Theory of Reasoned Action (TRA) Source: Ajzen and Fishbein (1975) Next is the Theory of Planned Action (TP), by Ajzen and Fishbein (1980), which explains that the proposed behaviour is influenced by attitudes, subjective norms, and behaviour control. The three main factors are interrelated and used to predict and explain the behaviour proposed by an individual. This theory is included in this study with an emphasis on the formation of attitudes that can lead to behaviour change.
In addition, the Responsible Behaviour Model (Hines, Hungerford, & Tomera, 1986/87) is also used as a basis for this discussion. The model divides the components of environmental responsibility into three personal factors, namely an personality factor, which is related to an individual internal aspect (attitude, locus of control, personal responsibility); intention of act, which is related with knowledge and skills (knowledge, action skills); and a situational factor, which is associated with the surrounding conditions ( Figure 2 ). This model suggests that behaviour is influenced by the personal and knowledge components. When the personal and knowledge components about the environment are high, this may affect the action towards the environment. This model can predict a person's behaviour to become more environmentally responsible. A study by Julie, Nathaniel, and Thomas (2015) also used this model for predicting environmental behaviour consisting of variables (environmental attitude, the locus of the area, a sense of personal responsibility, intention) for predicting the behaviour of students. The results showed that the change in the level of environmental attitudes that predict environmental action is linked with environmental action. Positive changes in attitude have contributed to changes in environmental behaviour among students .
Evaluation of results
Normative beliefs However, this study did a little modification on the selected theory, in line with the objectives of the study (Figure 3 ). This study explores the relationship between the ESD awareness of the students, which is the dependent variable, and their knowledge, attitudes, values, practices, and skills, as independent variables. According to Figure 3 , the exogenous latent variables (independent variables) are knowledge, attitudes, practices, values, and skills. Meanwhile, the endogenous latent variable (the dependent variable) is ESD awareness.
Figure 3 Conceptual Framework of the Study
Knowledge is the key variable in the conceptual framework. Environmental knowledge refers to knowledge of ecology, of natural history, of environmental issues, and of socio-political and economic issues (Mehmet, 2009 ). According to Fryxall and Lo (2003) , environmental knowledge is defined as a general knowledge of the facts, concepts, and relationships about the natural environment and ecosystems. In addition, knowledge of the environment is defined as the ability to understand and assess the impact of society on the ecosystem (Gambro & Switzky, 1994 ; Jan & Susan, 2011; Mark, 2012). Apart from that, an attitudes variable is also included in the above conceptual framework. The attitudes variable consists of cognitive, affective, and psychomotor elements (Bloom, Englehart, Furst, Hill, & Krathwohl, 1956; Stephen, 1995) . According to Allport (1935) , attitude refers to the state of mental readiness to conduct a direct influence on the individual response to all related objects and situations. There are several theories regarding changes in attitude and theories associated with environmental education, as environmental education has the potential to change behaviour.
An element relating to environmental concerns is also included in the attitude variable. Environmental concerns refer to an individual's emotional characteristics, such as like or dislike, consideration concerns (Mohammad Zohir & Nordin, 2007; Yeung, 1998), beliefs, attitudes, and levels of concern (Aini, Fakhru'l-Razi, Laily, & Jariah, 2003) towards the environment. Thus, environmentally concerned individuals are those who are sensitive to issues concerning the environment. According to UNESCO (1977) , environmental attitude refers to the set of values and feelings of concern for the environment and the motivation to actively participate in environmental improvement and protection.
Additionally, behaviour/practice variables are also found in this study. Kollmuss and Agyeman (2002) suggest that environmental behaviour is any behaviour that occurs consciously and aims to reduce the negative impact on the real world. Environmental behaviour can be divided into four types. The first type refers to activists who are committed and actively involved in any activities related to the environment for the purpose of supporting public policies that can affect the environment. The second type of behaviour is that of a non-activist individual or community that supports public policies and provides financial support to organisations that affect environmental preservation. Both types of behaviour indirectly affect the preservation of the environment. The third type of behaviour is the involvement of individuals who influence others towards the environment by influencing the actions of the organisation that they own. Next, the fourth type of behaviour is more of a personal kind of behaviour of individuals, which includes methods of buying, consuming, and disposing of personal and household goods that affect the environment.
Therefore, the result of the identification of variables has led to the construction of instruments for measuring environmental awareness in the context of ESD. The instrument is based on a number of related theories and models to create items which are in line with the issues and the environment in Malaysia.
II. Methodology
Quantitative approach where used to to conducted the research in this study. A total of 1,180 Form 4 students were involved in this research. A stratified sampling technique was selected to determine the location of schools in urban and rural areas while the selection of respondents using a simple random sampling technique. Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were used to explore and verify ESD instruments.
Source of Data and Study Area
The data were obtained from a field study that was conducted in 2016. The study involved 24 schools in Malaysia (Figure 4 ). Stratified sampling technique was used to select school samples that dividing into two, urban and rural areas. The fixing of the states in Malaysia was set based on zones to facilitate data collection (Table 1) . Each zone represented by four schools consisting of urban and rural areas.
Meanwhile, the simple random sampling technique was used to select a sample of students of 1180 respondents. Samples were selected from among students aged 16 years old. The selection was justified based on the basic knowledge of the students regarding the environment. A pilot study was first conducted on 100 respondents to modify the items of the questionnaire so that it would be able to achieve the goals of the study. A total of 1150 questionnaires were able to be used after a data cleaning test was conducted. 
Figure 4 Study Area

III. Instrument
The environmental instrument was developed to assess students' awareness in the context of ESD. Before the instrument was developed, a literature review was conducted to examine the component in the field of ESD and environmental awareness. Two experts in the field of geography and the environment and two experts in measurement and evaluation instruments were recruited to get information and ensure that the literature review adequately covered the relevant fields. The identification of the variables was also reviewed in order to produce a high quality instrument. As a result of discussions and studies conducted, a total of 180 items were developed. The validity of the items was assessed to ensure that the items meets the objectives of the study. In this second stage, a number of experts from among the lecturers at Universiti Kebangsaan Malaysia (UKM) and Universiti Pendidikan Sultan Idris (UPSI) were appointed to verify the validity of items in terms of content, clarity, understanding, and accuracy. The experts were asked to examine the items to ensure that they were consistent and easily understandable, as well as being compatible with the purposes and content of the study. After the review was carried out, a number of items were dropped, as they diverged from the scope of the study. As a result, a total of 100 items were developed to carry out a pilot study.
Items that had been modified based on expert opinions were used in the pilot study. The sample used in the pilot study consisted of 100 students. Data obtained from the pilot study were ran through Exploratory Factor Analysis (EFA) to obtain the instrument structure factor of environmental awareness through ESD. The final draft of environmental awareness instrument through ESD was distributed to the actual study sample to assess the validity (construct validity) and reliability of the instrument. The actual study sample consisted of 1180 respondents (449 male, 731 female). Data were obtained from 1180 students from all over Malaysia which were divided into several zones. Data were analysed by using factor analysis and reliability analysis to get Cronbach alpha values. The purpose of the CFA is to compare the findings to the structural factors / new constructs emerging from the EFA process and to verify the factor structure and environmental awareness instrument through ESD.
IV. Results
The results of this study are explained and discussed based on two aspect, environmental awareness instrument structure factor, environmental awareness dimensional construct, factor validity analysis: cross-validating initial factor structure, reliability coefficients and final version of instrument.
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Environmental Awareness Instrument Structure Factor
Exploratory Factor Analysis (EFA) was conducted to obtain the initial structure of the underlying instrument to measure environmental awareness through ESD which consisted of 150 items. Varimax rotation method and principal component analysis (PCA) were used to determine the structure contained in the factor scale. Data that were appropriate for factor analysis were tested by using the Keiser-Mayer-Olkin (KMO) coefficient and Barlett Spherecity Test. KMO values obtained were mostly 0.9 and acceptable in the factor analysis. In addition, the acceptable measurement for assessing the strength of the relationship between variables is the value of Barlett's test of Sphericity. This study found that the level of significance was p< 0.001. This proves that the relationship that existed between the variables is strong.
The results of the EFA found that the instruments formed had been extracted into five main factors, namely knowledge, attitude, practice, value and skills. As for the knowledge factor, there are three main components of sub-factor in the knowledge factor. Scree plot shows that three factors declined sharply and then stayed constant. This indicates that the varimax rotation needs to be done for the three factors.
The EFA results on the knowledge measuring tool of education for sustainable development content explains that the anti image correlation analysis procedure shows the correlation coefficient value is more than 0.5, and this gives the impression that the factor analysis can be continued. The adequacy of KMO is 0.936, while the Barlett Sphericity test is significant with 23251.850 chi-Square at 190 degrees of freedom. .000
The EFA results on environmental attitude measuring tool explains the anti image correlation analysis procedure shows the correlation coefficient value is more than 0.5, and this gives the impression that the factor analysis can be continued. The KMO adequacy measurement is 0.918, while Bartlett Sphericity test was significant with 9973.940 chisquare at 231 degrees of freedom. .000
The EFA results on knowledge measurement tool of environmental education explains that the anti image correlation analysis procedure shows that the correlation coefficient is more than 0.5, and this gives the impression that factor analysis can be continued. The KMO adequacy measurement is 0.951, while the Barlett Sphericity test is significant with 35048.239 chi-square at 1711 degrees of freedom . .000
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The EFA results on knowledge measurement tool of environmental health explains that the anti image correlation analysis procedure shows that the correlation coefficient value is more than 0.5, and this gives the impression that factor analysis can be continued. The KMO adequacy measurement is 0.941, while the Barlett Sphericity test is significant with 13127.452 chi-square at 276 degrees of freedom. .000
The EFA results on knowledge measurement tool of saving practice explains that the anti image correlation analysis procedure describes shows that the correlation coefficient value is more than 0.5, and this gives the impression that factor analysis can be continued. The KMO adequacy measurement is 0.918, while the Barlett Sphericity test is significant with 9133.158 chi-square at 210 degrees of freedom .000
Environmental Awareness Dimensional Construct
Based on the data that have been obtained from factor analysis, it shows that Environmental Awareness Measuring Instrument in the Context of Education for Sustainable Development been grouped into five main sub-factors. When the grouping process is performed, there are several key factors contained in knowledge factor such as the content knowledge of ESD, environmental health knowledge and environmental education knowledge. As for attitude, the sub-factors are solid waste management and concern for the environment. In addition, the value factor contains two main sub-factors, namely knowledge value and attitude value, and practice factor contains sub-factors such as electricity saving practice, practice of consuming environmentally friendly products. Finally, skills factor contains sub-factors such as creativity skill, reuse skill and green products purchasing skill. .530 C3. 4 .501 C3. 5 .554 C3. 6 .568 C3. 7 .594 C3. 8 .529 C1. 3 .571 C1. 7 .702 C1. 9 .600 C1. 10 .568 C1. 12 .597 C4. 3 .565 C4. 4 .646 C4. 6 .502 C4. 7 .501 .688 D2. 4 .600 D2. 5 .562 D2. 8 .603 D2. 9 .718 D2. 10 .595 D1. 1 .558 D1. 2 .611 D1. 4 .600 D1. 5 .742 D1. 6 .749 D1. 7 .676 D1. 8 .677 .638 E2. 4 .545 E2. 5 .528 E2. 6 .559 E2. 8 .513 E2. 9 .650 E2. 10 .
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Factor Validity Analysis: Cross-Validating Initial Factor Structure CFA analysis was ran on the data by using software (AMOS.20) in determining the structural factors that have been factored into the EFA by using survey data.
Tests on the suitability of the model in this study is based on the criteria of Goodness of Fit. Here are some of conformity index and cut off value for testing the acceptance and rejection of a certain model. The measured Goodness of Fit index values are summarised as in Table 12 below. The purpose of SEM was to clarify the relationship between several variables and combine two model characteristics which are measurement model (CFA) and Structural Model into statistical test which was performed simultaneously (Norazah, 2013) .Thus, the use of SEM in this study was intended to evaluate the relationship between variables and verify the path of the establishment of awareness in the context of ESD among students. Therefore Figure 5 show the standard coefficient for the five-factor CAS model based on CFA through AMOS 21.0 that follow the Goodness of Fit index values.
Figure 5
The standard coefficient for the five-factor CAS model based on CFA
Reliability Coefficients
Reliability coefficient was used to assess the consistency of the items that were built. Cronbach alpha values were reviewed to ensure that the items were actually measuring what supposed to be measured. Results of the CFA found that several factors had been managed to be produced and a review on the Cronbach alpha values needed to be performed by using SPSS 22.0 software. Knowledge factor which is the first factor with three items having the reliability value of 0.817. Meanwhile, the attitude factor that consists of two items with Cronbach alpha value of 0.785 and the practice factor that has two items with reliability of 0.896. In addition, the value factor that also has two items gained a reliability value of 0.917 and the skills factor has two items with a Cronbach alpha value of 0.821. Cronbach alpha value for each factor is summarised in Table 13 below. 
Final Version of Instrument
As a result of the research conducted, the measurement instrument of environmental awareness through ESD is shown in the table 4.14 below. Total 82
V. Discussion
The development and assessment of the instrument involved five stages, literature review, assessment of the validity of the study items, a pilot study, pilot test of the instrument in an actual study, and assessment of the obtained validity and reliability. Based on the findings, the instrument consisted of five main dimensions, knowledge, attitudes, values, practices, and skills that was measured by five-point Likert scales (1-strongly disagree, 2-disagree, 3-somewhat agree, 4-agree, 5-strongly agree).
The construct validity of this instrument was also measured by using factor analysis and varimax rotation. The results of the factor analysis suggested that the knowledge construct can be divided into several sub-constructs; ESD content knowledge, environmental education, and health knowledge. The attitudes construct is divided into two sub-constructs; environmental concern attitude and solid waste management attitude. As for the practice construct, this is divided into several constructs, which include spending practice and saving practice. Next, the value construct is divided into two sub-constructs; attitude value and knowledge value, and, finally, the skillsdivided into three sub construct; re-use skills, creativity skills, and green product purchasing skills. All of the extracted sub-constructs were based on a loading factor value that exceeded 0.50.
In addition, the CFA results found that the standard coefficient for the five-factor achieve fit indices. Based on the goodness of fit (GOF) value, the index value was found to be GFI = 0.801, CF1 = 0.827, TLI = 0.819, RMSEA = 0.049, which proves that there is a relationship between the five factors. Next, the Cronbach Alpha coefficients were also measured for the five factors. The results of reliability analysis found the Cronbach's alpha values above 0.7. This shows that the instrument is consistent and reliable for predicting environmental awareness among students. The hypothesis that states that knowledge, attitudes, values, practices, and skills are related in creating awareness is accepted in this study, in line with the findings by Arba'at, Norshariani, and Sharifah Intan Sharina (2012), who found that knowledge had a significant relationship with environmental awareness. However, these findings differ from those of Jamilah, Shuhaida, and Nurzali (2015), who found that knowledge does not necessarily lead to good behaviour towards the environment.
Educating students is crucial to producing a generation that is able to preserve the environment. These efforts have to begin by instilling knowledge and awareness in shaping positive behaviour towards the environment. Thus, the instrument produced will encourage school institutions to create a generation with a high level of environmental literacy, in addition to strengthening the effectiveness of education in transforming their attitudes to creating a sustainable future.
VI. Conclusion
The fit indices value managed to prove that the five constructs are interconnected. The construction of this instrument has the potential for assessing environmental awareness in the context of ESD among students in Malaysia. Establishment of an environmental awareness model in the context of ESD is needed for future research as a support for creating awareness among students. Application of knowledge, attitudes, values, practices, and skills of the student is required to produce an environmentally literate generation. Therefore, the capability of ESD as an agent of change is seen as very important for instilling love for the environment within students.
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